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DETAILED ACTION 
Response to Amendment 

1 . Receipt is acknowledged of applicant's response filed 04/19/2010. Claims 4-7 
cancelled by applicant. Claims 1-3, 5-6, and 8-18 are pending and an action on the 
merits is as follows. 

2. No amendments have been made. New grounds of rejection set forth, previous 
notation of finality is hereby withdrawn. 

Claim Rejections - 35 USC 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-2 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (US 5,998,925) in view of Yamada et al., "Efficient luminescence from 
Sm-doped ZnSSe-undoped-ZnS multi-quantum wells" 

Regarding claim 1, Shimizu et al. (Shimizu, hereafter) teaches (Figures 2, 6 and 
16-23) a light-emitting device comprising (100): a semiconductor excitation light source 
(102) emitting blue-violet light (Column 6, lines 30-35) (prior art teaches range which 
includes uv and blue light), and a solid material illuminant (101) (column 8,lines4 3-50) 
that is made up of a medium that transmits the blue-violet light with low loss and an 
absorbent for absorbing (column 10, lines 15-20) said blue-violet light, the absorbent 
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containing Sm of 0.01 to 10 mol% (column 13, lines 15-20) (examiner prior art teaches 
that the sm content should be between .0003-.08; which not only adds in absorption but 
improves the temperature characteristic of the device) wherein said solid material 
illuminant radiates light by inner shell transition of the Sm contained in the absorbent 
absorbing the blue-violet light; Shimizu is silent regarding said solid material illuminant 
medium is selected from the group consisting of GaN, AIN, InGaN, InAIN, InGaAIN, 
Si 3 N 4 , GaNP, AINP, InGaNP, InAINP, InGaAINP, GaNAs, AINAs, InGaNAs, InAINAs, 
InGaAINAs, GaNAsP, AINAsP, InGaNAsP, InAINAsP, InGaAINAsP, ZnSe, and ZnSSe. 

In the field of endeavor of display devices, Yamada et el. teaches said solid 
material illuminant medium is selected from the group consisting of GaN, AIN, InGaN, 
InAIN, InGaAIN, Si 3 N 4 , GaNP, AINP, InGaNP, InAINP, InGaAINP, GaNAs, AINAs, 
InGaNAs, InAINAs, InGaAINAs, GaNAsP, AINAsP, InGaNAsP, InAINAsP, InGaAINAsP, 
ZnSe, and ZnSSe (Page 937 Column 1, lines 22-23 and Pg 938, column 1, lines 1-5 
and Figure 5) (ZnSSe) in order to provide a device with improved emission in the red 
spectrum as well as improved luminous intensity. 

Therefore one of ordinary skill in the art at the time of the invention could modify 
the device of Cheetham wherein said solid material illuminant medium is selected from 
the group consisting of GaN, AIN, InGaN, InAIN, InGaAIN, Si 3 N 4 , GaNP, AINP, InGaNP, 
InAINP, InGaAINP, GaNAs, AINAs, InGaNAs, InAINAs, InGaAINAs, GaNAsP, AINAsP, 
InGaNAsP, InAINAsP, InGaAINAsP, ZnSe, and ZnSSe in order to provide a device with 
improved emission in the red spectrum as well as improved luminous intensity as taught 
by Yamada et al. 
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Regarding claims 2, Shimizu teaches wherein said blue-violet light has a peak 
wavelength in the range of 398 to 412 urn (column 6, lines 30-35) (Examiner note: prior 
art reference teaches the range of 400-530 nm which includes a portion of the claimed 
range) 

5. Claims 3 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (US 5,998,925) in view of Yamada et al., "Efficient luminescence from 
Sm-doped ZnSSe-undoped-ZnS multi-quantum wells" as applied to claim 1 and in 
further view of Henrichs (US 6,625,1 95 B1 ). 

Regarding claims 3 and 1 1 , Shimizu as modified by Yamada et al. teaches the 
light-emitting device set forth above (see claim rejection 1). Shimizu as modified by 
Yamada et al. is silent regarding wherein said a semiconductor laser device having a 
narrow spectral line width of lasing (claim 3 ) with an active layer of InGaN 
semiconductor (claim 1 1 ). 

In the same field of endeavor of light-emitting devices, Henrichs teaches wherein 
said is a semiconductor laser device having a narrow spectral line width of lasing 
(column 2, lines 45-48) with an active layer of InGaN semiconductor (column 2, lines 
28-30) in order to provide a device with improved current correction that allows for beam 
coherence and laser beam divergence (column 2, lines 10-15). 

Therefore one of ordinary skill in the art at the time of the invention could further 
modify the light emitting device of Shimizu wherein said semiconductor excitation light 
source emitting blue-violet light is a semiconductor laser having a narrow spectral line 
width of lasing with an active layer of InGaN semiconductor in order to provide a device 
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with improved current correction that allows for beam coherence and laser beam 
divergence as taught by Henrichs. 

6. Claim 8 and 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (US 5,998,925) in view of Yamada et al., "Efficient luminescence from 
Sm-doped ZnSSe-undoped-ZnS multi-quantum wells" as applied to claim 1, and in 
further view of Cheetham et al. (US 2005/0077499 A1 ). 

Regarding claim 8, Shimizu as modified by Yamada et al. teaches the light- 
emitting device set forth above (see claim rejection 1). Shimizu teaches wherein the 
solid illuminant can comprise a mixture of two or more materials (Column 19, lines 30- 
35). Shimizu as modified by Yamada et al. is silent regarding wherein said solid material 
illuminant contains a red phosphor having a peak wavelength in the range of 600 to 670 
n , a green phosphor having a peak wavelength in the range of 500 to 550 nm and a 
blue phosphor having a peak wavelength in the range of 450 to 480 nm. 

In the same field of endeavor of display devices Cheetham et al. teaches wherein 
said solid material illuminant contains a red phosphor having a peak wavelength in the 
range of 600 to 670 nm (Paragraph 20, line 5) {examiner note: prior art reveals 580 to 
700 for red), a green phosphor having a peak wavelength in the range of 500 to 550 nm 
(Paragraph 20, line 4) (examiner note: prior art reveals 500-580 for green) and a blue 
phosphor having a peak wavelength in the range of 450 to 480 nm (Paragraph 20, line 
5) (examiner note: prior art reveals 400 to 500 for blue) in order to effectively capture 
emission from GAN-based emission over a wide wavelengths thus increasing the 
luminous efficiency of the device fl[5). 
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Therefore one of ordinary skill in the art at the time of the invention could modify 
the device of Shimizu wherein said solid material illuminant contains a red phosphor 
having a peak wavelength in the range of 600 to 670 n , a green phosphor having a 
peak wavelength in the range of 500 to 550 nm and a blue phosphor having a peak 
wavelength in the range of 450 to 480 nm ) in order to effectively capture emission from 
GAN-based emission over a wide wavelengths thus increasing the luminous efficiency 
of the device as taught by Cheetham et al. 

Regarding claim 10, Shimizu teaches wherein said red phosphor contains at least 
either Sm or Eu (Column 12, lines 60-65 and column 13, lines 5-14). 
7. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
et al. (US 5,998,925) in view of Yamada et al., "Efficient luminescence from Sm-doped 
ZnSSe-undoped-ZnS multi-quantum wells" as applied to claim 1 , in view of Cheetham 
et al. (US 2005/0077499 A1 ) as applied to claim 8, and in further view of Juestel et al. 
(US Patent 6,084,250). 

Shimizu as modified by Yamada et al. and Cheetham et al. teaches the light- 
emitting device set forth above (see rejection claim 8). Shimizu teaches where two or 
more phosphors are contained in the mixture and contain rare earth elements (Column 
19, lines 30-35) 

Shimizu as modified by Yamada et al. and Cheetham et al. is silent concerning 
the red , the blue and the green phosphor each has rare earth elements. 

In the same field of endeavor of light-emitting devices, Juestel teaches wherein 
said red phosphor (for example, YV0 4 :Eu), said green phosphor ( for example, BAM: 
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Eu activated) and said blue phosphor (for example, BAM:Eu activated) each contain 
rare earth elements (Column 4, table 1) in order to provide a device with high color 
rendering to display light efficient and intense image (Column 1 , lines 54-56). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to further modify light-emitting device of Shimizu wherein green, 
red and blue phosphors each contain a rare earth element, but is silent concerning all 
the phosphors, red green and blue have rare earth elements in order to provide a 
device with high color rendering to display light efficient and intense image as taught by 
Juestel et al. 

8. Claims 12 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shimizu et al. (US 5,998,925) in view of Kelsy Jr. (US 2002/01 58267 A1 ). 

Regarding claim 12, Shimizu et al. (Shimizu, hereafter) teaches (Figures 2, 6 
and 16-23) a light-emitting device comprising (100): a semiconductor excitation light 
source (102) emitting blue-violet light (Column 6, lines 30-35) (prior art teaches range 
which includes uv and blue light), and a solid material illuminant (101) (column 8,lines4 
3-50) that is made up of a medium that transmits the blue-violet light with low loss and 
an absorbent for absorbing (column 10, lines 15-20) said blue-violet light (Examiner 
note: the examiner notes the solid material illuminant is a phosphor material which is 
activated by a rare earth element, by activating with a particular rare earth element 
enhancing absorption an the luminance characteristics of the material, as such 
examiner has take "the absorbent" to be the activator for the phosphor and a separate 
compound) the absorbent containing Sm of 0.01 to 10 mol% (column 13, lines 15-20) 
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(examiner prior: art teaches that the sm content should be between .0003-.08; which 
not only adds in absorption but improves the temperature characteristic of the device) 
wherein said solid material illuminant radiates light by inner shell transition of the Sm 
contained in the absorbent absorbing the blue-violet light Shimizu is silent regarding 
wherein said solid material illuminant medium contains at least one of nitrides of Ga, In, 
and Al. 

In the same field of solid state devices, Kelsey, JR. teaches a rare earth nitride 
wherein said solid material illuminant medium contains at least one of nitrides of Ga, In, 
and Al flj 15) in order to provide a device that is highly efficient electroluminescent 
emitters (abstract). 

Therefore one of ordinary skill in the art at the time of the invention could modify 
the display of Shimizu wherein teaches a rare earth nitride wherein said solid material 
illuminant medium contains at least one of nitrides of Ga, In, and Al flj 1 5) in order to 
provide a device that is highly efficient electroluminescent emitters as taught by Kelsy, 
Jr. 

Regarding claim 13, Shimizu teaches wherein said blue-violet light has a peak 
wavelength in the range of 398 to 412 nm (column 6, lines 30-35) (Examiner note: prior 
art reference teaches the range of 400-530 nm which includes a portion of the claimed 
range) 

9. 14-15 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu et al. (US 5,998,925) in view of Kelsy Jr. (US 2002/01 58267 A1 ), as applied to 
claim12, and in further view of Henrichs (US 6,625,195 B1). 
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Regarding claims 14-15, Shimizu as modified by Yamada et al. teaches the 
light-emitting device set forth above (see claim rejection 1). Shimizu as modified by 
Yamada et al. is silent regarding wherein said a semiconductor laser device having a 
narrow spectral line width of lasing (claim 3 ) with an active layer of InGaN 
semiconductor (claim 1 1 ). 

In the same field of endeavor of light-emitting devices, Henrichs teaches wherein 
said is a semiconductor laser device having a narrow spectral line width of lasing 
(column 2, lines 45-48) with an active layer of InGaN semiconductor (column 2, lines 
28-30) in order to provide a device with improved current correction that allows for beam 
coherence and laser beam divergence (column 2, lines 10-15). 

Therefore one of ordinary skill in the art at the time of the invention could further 
modify the light emitting device of Shimizu wherein said semiconductor excitation light 
source emitting blue-violet light is a semiconductor laser having a narrow spectral line 
width of lasing with an active layer of InGaN semiconductor in order to provide a device 
with improved current correction that allows for beam coherence and laser beam 
divergence as taught by Henrichs. 

Regarding claim 18, Shimizu teaches wherein said red phosphor contains at least 
either Sm or Eu (Column 12, lines 60-65 and column 13, lines 5-14). 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
et al. (US 5,998,925) in view of ) in view of Kelsey Jr. (US 2002/0158267 A1) as applied 
to claim 1 2, and in further view of Cheetham et al. (US 2005/0077499 A1 ). 



Application/Control Number: 10/594,249 Page 10 

Art Unit: 2879 

Shimizu as modified by Yamada et al. teaches the light-emitting device set forth 
above (see claim rejection 1). Shimizu teaches wherein the solid illuminant can 
comprise a mixture of two or more materials (Column 19, lines 30-35). Shimizu as 
modified by Yamada et al. is silent regarding wherein said solid material illuminant 
contains a red phosphor having a peak wavelength in the range of 600 to 670 n , a 
green phosphor having a peak wavelength in the range of 500 to 550 nm and a blue 
phosphor having a peak wavelength in the range of 450 to 480 nm. 

In the same field of endeavor of display devices Cheetham et al. teaches wherein 
said solid material illuminant contains a red phosphor having a peak wavelength in the 
range of 600 to 670 nm (Paragraph 20, line 5) (examiner note: prior art reveals 580 to 
700 for red), a green phosphor having a peak wavelength in the range of 500 to 550 nm 
(Paragraph 20, line 4) (examiner note: prior art reveals 500-580 for green) and a blue 
phosphor having a peak wavelength in the range of 450 to 480 nm (Paragraph 20, line 
5) (examiner note: prior art reveals 400 to 500 for blue) in order to effectively capture 
emission from GAN-based emission over a wide wavelengths thus increasing the 
luminous efficiency of the device 0|5). 

Therefore one of ordinary skill in the art at the time of the invention could modify 
the device of Shimizu wherein said solid material illuminant contains a red phosphor 
having a peak wavelength in the range of 600 to 670 n , a green phosphor having a 
peak wavelength in the range of 500 to 550 nm and a blue phosphor having a peak 
wavelength in the range of 450 to 480 nm ) in order to effectively capture emission from 
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GAN-based emission over a wide wavelengths thus increasing the luminous efficiency 
of the device as taught by Cheetham et al. 

1 1 . Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu 
et al. (US 5,998,925) in view of Kelsey Jr. (US 2002/0158267 A1), as applied to claim 

12, in view of Henrichs (US 6,625,195 B1) as applied to claims 14 and 15, and in further 
view of Juestel et al. (US Patent 6,084,250). 

Shimizu as modified by Kelsey et al. and Henrichs teaches the light-emitting 
device set forth above (see rejection claim 15). Shimizu teaches where two or more 
phosphors are contained in the mixture and contain rare earth elements (Column 19, 
lines 30-35) 

Shimizu as modified by Kelsey et al. and Henrichs is silent concerning the red, 
the blue and the green phosphor each has rare earth elements. 

In the same field of endeavor of light-emitting devices, Juestel teaches wherein 
said red phosphor (for example, YV0 4 :Eu), said green phosphor ( for example, BAM: 
Eu activated) and said blue phosphor (for example, BAM:Eu activated) each contain 
rare earth elements (Column 4, table 1) in order to provide a device with high color 
rendering to display light efficient and intense image (Column 1, lines 54-56). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to further modify light-emitting device of Shimizu wherein green, 
red and blue phosphors each contain a rare earth element in order to provide a device 
with high color rendering to display light efficient and intense image as taught by Juestel 
etal. 
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Response to Arguments 

12. Applicant's arguments with respect to claims 1 and 12 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 2004/0135504 A1 teaches a gallium nitride based phosphor 
doped with sm. Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Tracie Green whose telephone number is 
(571)270-3104. The examiner can normally be reached on Mon-Thurs 7:00am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Nimesh Patel can be reached on 571-272-2457. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Tracie Green/ 
Examiner, Art Unit 2879 



/Sikh a Roy/ 

Primary Examiner, Art Unit 2879 



